Introduction
It is reported that rare-earth-doped ceria has a higher oxy Figure  5 shows the ratio of bulk resistance (R1) to total sample resistance (R1+R2) for the rare-earth-doped ceria as a func tion of measurement temperature. The total sample resistance was dominated by the bulk resistance. This ten dency in the case of doped ceria increased at higher temper atures and also in the samples with larger-ionic-radius dopant. The above result indicates that the magnitude of grain boundary resistance decreased in the rare-earth-doped ceria with increasing temperature. Table  2 . Figure  6 and Table  2 
where f is the correlation factor which depends on the crys tal structure (0.655 for fluorite structure24)). The tracer diffusion coefficient is associated with the random-walk Fig. 7 . Diffusion coefficients calculated from bulk conductivity for Ce0.8R0.2O1.9 and CeO2. p: polycrystalline, s: single crystal.
In Fig. 7 , two different DT values of oxygen ions for poly crystalline CeO2 are plotted. It is reported that the datum of higher activation energy (322kJ/mol) reported by Kamiya et al.26) and that of lower activation energy (122kJ/mol) reported by Floyd23) reflect the difference of intrinsic diffu sion and extrinsic diffusion of oxygen ions, respectively. Furthermore, Floyd showed that the diffusion coefficient of oxygen ions for ceria becomes higher in polycrystalline materials than that for single crystals. This result indicates that the diffusion of oxygen ions was accelerated along the grain boundary. The magnitude and activation energy of Di of oxygen ions from the total conductivity of CeO2 was close to the datum for single crystal CeO2 (Fig. 7) . This result suggests the possibility of extrinsic diffusion of oxygen ions in our experiment. The measurement of conductivity in the high temperature region may confirm the intrinsic diffusion of oxygen ions. The enhancement of diffusion of oxygen ions along the grain boundary contributes to the increase of the diffusion coefficient in polycrystalline ceria in the high temperature region.
3.4 Relation between activation energy and lattice energy for diffusion of oxygen ions The activation energy for the diffusion of oxygen ions was calculated from the bulk conductivity. In this section, the ac tivation energy for the diffusion of oxygen ions via oxygen vacancies is discussed using the lattice energy theory for the fluorite structure. A basic interaction energy for the Ce-O bond is illustrated in Fig. 8 (a) 
When the oxygen ion in the center of the tetrahedron of four cations located at the corners ( Fig. 8 (b) ) diffuses toward the center of a triangle of three cations, the distance, rm, is expressed by the lattice parameter as follows:28)
From Eqs. 
